Case Report {#cesec10}
===========

A 29 year old intravenous (IV) drug user presented to the emergency department (ED) with complaints of acute excruciating right leg pain. On the morning of admission, the patient crushed three tablets of alprazolam 0.5 mg, filtered it through sterile water, and attempted to inject his right femoral vein but mistakenly injected the femoral artery, as evidenced by a reported large backflow of blood. The patient\'s right lower extremity then immediately turned cold and mottled, with what he described as 10/10 pain.

The patient\'s past medical history was remarkable for polysubstance abuse, abscess drainange one month prior, and methadone treatment. Current medications included methadone 49 mg once per day.

On physical exam, the patient refused to move the right lower extremity, which was mottled and blanched with palpation. Ankle-brachial indices were greater than 1.0, normal and symmetric bilaterally. Vascular ultrasound evaluation demonstrated normal arterial flow of the right distal external iliac, common femoral, proximal profunda and superficial femoral arteries with normal waveform contour and velocities. The right common femoral, profunda and femoral veins also demonstrated normal, spontaneous, phasic flow. However, the right greater saphenous vein was occluded, likely unrelated to this episode.

Urinalysis was positive for opiates, benzodiazepines, and methamphetamines. At presentation leukocyte count was minimally elevated at 12,000 cells/µL (normal 4,300-10,000). Serum creatine kinase and myoglobin were extremely elevated at 16,060 U/L (normal 30-285) and 1,281 ng/mL (normal 18-124) respectively. Urine myoglobin was also extremely elevated at 50,300 µg/L (normal 0-52). Serum creatinine remained normal throughout the hospital stay.

Magnetic resonance imaging of the right thigh demonstrated extensive high short tau inversion recovery (STIR) signal abnormality in the thigh musculature, involving portions of the anterior, adductor, and posterior compartments. In the anterior compartment, the greatest involvement was of the vastus lateralis and rectus femoris, with less involvement of the vastus medialis and vastus intermedius. The sartorius and gracilis were involved to a moderate extent. In the adductor compartment, the adductor magnus was most severely involved, with lesser involvement of the adductor longus and brevis. In the posterior compartment, the semimembranosus was most involved with minimal involvement of the biceps femoris and virtual sparing of the semitendinosus. Subfascial fluid collections were present surrounding all compartments, greatest along the lateral aspect of the anterior compartment ([Figure 1](#fig1){ref-type="fig"}, [Figure 2a](#fig2a){ref-type="fig"}, [Figures 2 b-c](#fig2b){ref-type="fig"}, [Figure 2d](#fig2d){ref-type="fig"}). Vascular surgery was consulted and agreed with nonoperative treatment. Medical therapy consisting of low molecular weight heparin, aspirin, and amlodipine was initiated in order to prevent vessel spasm and thrombosis. Leukocytosis ensued on hospital day two with peak of 29,600 per microliter, at which point vancomycin was started empirically for presumed bacteremia secondary to intravenous drug use. However, it was eventually decided the leukocytosis was secondary to rhabdomyolysis, and the vancomycin was discontinued after two days. Pain in the right lower extremity decreased, and the patient was discharged home the following day and scheduled to follow-up in methadone clinic.

Discussion {#cesec20}
==========

Intravenous drug users often develop bacteremia, endocarditis, cutaneous infections, ulcers, and abscesses from their activities \[[@bib1], [@bib2]\]. However, inadvertent or deliberate intra-arterial injection also occurs commonly, causing severe tissue ischemia and necrosis. Immediately after injection, the patient feels intense pain and burning, followed by edema and cyanosis of the arterial territory within hours \[[@bib3], [@bib4]\]. In the most severe of cases, necrosis may occur, leading to amputation. Several differing mechanisms have been suggested that might explain the cause of such vascular injury. The drug itself may cause direct vasoconstriction as in the case of cocaine or amphetamines, or the additives in the drugs may cause vasospasm or thrombosis \[[@bib5]\]. Finally, the drug mixture microparticles may act as emboli, especially when oral drug formulations are injected \[[@bib6], [@bib7]\].

In this case, the intra-arterial injection of alprazolam caused microembolism resulting in right thigh muscle ischemia and rhabdomyolysis in the vascular distribution of the femoral artery. Fortunately, there was no compartment syndrome and the patient escaped without surgery.

MR is a highly sensitive technique for the imaging of skeletal muscle. It is extremely sensitive for evaluating pathologic processes including inflammation, infection, autoimmune disease, neoplasm, and trauma, among others. However, while the signal changes in skeletal muscle on MR may be extremely sensitive, they may not always be specific, and oftentimes the interpretation is highly affected by clinical history, laboratory findings, and histologic findings. In this case the history of intra-arterial drug injection provides important relevant data to guide the MR interpretation of necrosis and rhabdomyolysis.

Subfascial fluid collections were also present, and in the appropriate clinical setting necrotizing fasciitis should be considered. Gadolinium has a role in distinguishing between necrotizing and non-necrotizing fasciitis; necrotizing fasciitis will not demonstrate enhancement of the fascia \[[@bib8]\]. However, gadolinium was not administered for this patient because of the credible history given by the patient and the low clinical suspicion for necrotizing fasciitis. Furthermore, it should be emphasized that although necrotizing fasciitis may be suggested by certain MR, computed tomography, and even ultrasound findings, the diagnosis of necrotizing fasciitis is not solely an imaging diagnosis and is highly reliant on clinical picture and laboratory findings \[[@bib8]\].

Our institution utilizes a protocol of T1 FSE, STIR, and T1 FSE with fat saturation on most non-neoplastic skeletal and soft tissue MR examinations. The T1 sequence is crucial to evaluate for mass lesions, fatty infiltration, blood products, or proteinaceous material. The STIR sequence is highly sensitive for free water and used primarily for evaluation of muscle edema.

The management of intra-arterial drug injection resulting in only mild to moderate limb ischemia has traditionally been nonsurgical, consisting of heparin as well as limb elevation and pain control \[[@bib4]\]. Many other medical treatment regimens have been utilized, including vasodilators, anticoagulants, and corticosteroids \[[@bib9], [@bib10], [@bib11]\], but clinical efficacy has yet to be rigorously established. If edema and ischemia are more severe and lead to compartment syndrome, emergent faciotomy is necessary to preserve the limb and to avoid possible amputation.

In summary, patients with a known history of intravenous drug use and reported sudden onset of extremity pain after injection should be under high suspicion for intra-arterial injection with microembolism. Such patients are best evaluated with MR utilizing a T1 and STIR and/or T2 fat saturation sequence. Given this history, the diagnosis of muscle ischemia or necrosis is a relatively straight forward one, and the MR findings are sensitive and specific for detecting muscle edema and ischemia.
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